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ftgilik^^^^D-b^l^ (B) T^^^t^A W (C) JgJH# 

o 

5 ] «IB#M I ~IIIl^*0*«^<k'&«W2aJSlJiO«L*'ft'*> 

-g-oin^tg i~5 ov^tt^ i T%Kmme>®M%M&®j° 
[if ^ 8 ] i ~ 6 <d \,*irtifr i ^ tcfem^MM^tJ^^T-e*^ 

1 0 ] m-8"f£?> 5 * n«H&Hi3lt& ^^l,4-^3tO#^*^98.5mol 

ttifE#2 003-3060883 



^p|g 2002-187957 ^ • 2/ 

/Mn^2. 00»T"e* & >^ >S^-#o 
[0 0 0 1] 

[0 0 0 2] 

(btt-CV^ (End. Ing. Chem., 48, 784, 1956; ##B837-8198-^2r##M) • 
[0 0 0 3] 

*U it&;£##^tem^W» s ^MT;b*t& fcfcofc (Makromol. Chem. 
Suppl, 4, 61, 1981; J. Polym.Sci., Polym. Chem. Ed., 18, 3345, 1980; » 
H#m i l±SM2,848,964-^; Sci. Sinica. , 2/3, 734, 1980; Rubber Chem. Techno 
1., 58, 117, 1985&^£#KS) o ittfeOtWBfe^O*^ * * S> * -Mfc£^ 

r ;v 5 - * a tt&m * * **fr*MfcWK v» v * l, 4-tt t m 

ft-ffc$*tTV»4 (Macromolecules, 15, 230, 1982;. Makromol. Chem., 94, 119, 
198l£#J80o 
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[0 0 0 4] 

i><Dt%^X&*), H^Wv^WWtt (*k#5fett#) -Wfttttftt 
[0 0 0 5] 

? n^asic^ it * v x i, A-m^^m^m^x-M < ^ u#> & fr^mfrw®.^ 
&&z?^>m&fc*mm.x*Z2>z.tz&mL?z (#^2ooo-3i37io-^^#m) o 

T&m&mimffi.J&W*M>&Ltz (#M2002-094681-t£#J80 o 
[0 0 0 6] 

fejtm&zvm ii~i smjmfrh&ftftz'p* < t *> nox*^*«** 

fcg£5gT?#££fc£JI,aiL*: (#M2000-384771-t*#flB) 0 
[0 0 0 7] 
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2002-187957 ^ v . 

[0 0 0 8] 

[0 0 0 9] 

HW*»fttSfcft©fS] 

[0 0 10] 

ft: (A)f ±i^I^w^ ^n-bvit#> (b) 7;v5y*t N A W (c 

m&m,it&w, * ^ - * a Assure** ±ib^sib.^;% ; i 

^;v^Jl>fb^%fcimxii2ffi^Ji07K#<bT;v^;v^mb^o^^^^"e* 
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, r;v^ j ^^Rxfmmmmm i ~in^#o^4i#mt^t^2MUi<7)a 

[0 0 11] 

ijnx.T> S^#0^^nm^^^^^^^l,4-#3tO^*^80.0mol%^JL. £f 
f L<{i90.0mol%JiUi, L<(i95.0mol%J^±, L < t±98. 5mo 

l%m_t-C2b <9 . ^¥^J^*^10^~50^> Sf t L < l±15/5~457?> $ £$f 4 
L< 1420^-407^ L< {i25^~35^"C*)f9> ^oMw/Mn^2. 50EIT\ 

£W2L<t42.20mT\ $ t < (±2.00 ^T^fcam^fr 5 *!^ 

[0 0 12] 

[3PJ<^M<^iU 

f ±SM^iO^ ^ n^>li#:fc lt(t #)x.{*\ -«bS:(i) : R a MX 

b - L c xt±-«^(ii) : R a Mx b Qx b Mi*%i±m&m*7fiL ; R(±-> 

t-)>&, y?v^u=-)vm, x&W&yfl'* v-zmfc^t ; xti*5WR^ ' N 

Sr^b;at±l> 2, Xl4 3<£>Sifc£^L ;bf±0> l,XSi2©lt^l;c 
[0 0 13] 
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J:IBH!fc*;(I)fcfcv»T, k^2Xf*3-e&&*lr£% 2Xfi31@ORfi|WI— c 
^I^oWUv^o .bX(±c^2-eab^^Hti. 2i@OXXliL 

[0 0 14] 

f 5 7^^,7 1 O7c^*fflv^ii:^-e§^o f±I^<^lrWJtLtti, M 

-fc'J^^ ^7-lr^vA> -7 0 n^^^A, -9- 

-7i;»>A N jx^nfcf^A. SfFV-^A, -r^fcf^A, ^yav-)A, 

->A^t tv\ 

[0 0 15] 
[0 0 16] 

i?3uz.ju& ^yy^y^n^V^yxx^i, tfx^W* V ? >?x.cx;l^ 
2-^ h ^ y xf ;i/ y ^ o ^ > ^ y xx HJ^f^y'J^v^a'O^y 
x.-;v^ tert-^^v^n^:/?^-;^ x:^-;v * ^x._;v 

7xx;V'>^n^y^^x-;vi, n-^> * v'x.xwvg, 

l,3-y^^;v>^tt^>* v^-x^;^ 1.3-'? (tert-^^) v^n^V^y? 
-xx.;v^ l.^S-b'J^f^y^D^^^^^ 1,2,3,4-f h7^W 
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2002-18795 7' 



7/ 





y^^xsjH, 1-MJ ^f-^Vy/l/-2,3,4,5-f h^f-^^n^V^v^ 

;v-2,3,4,5-f h 9^W^n^>^'?x^i, l-h V 7;vtn^f ;W2,3, 
4,5- f h 7 *<f-)\/ :! sW<VZV3-=-fr : &, l-'f VT'f ;l/-2,3,4,5-f h 7^ f 
H/i,9us*y* s j3.— ;v*> 1-h V xf jvy'j ;v-2, 3, 4, 5-f b^p'f^y^n 
? ^jc^/Hfe, 1- h 'H V t°;i/v 'J ;V-2, 3,4, 5-f >9/f^'>^n^ 

> l,2,3-h'J^f^'f>7'-^ • r ^~f$ ^ f ■JV-'f y f*~)V^z^ 1,2,4,5,6,7-^ 

WlffU, JMfcWfcWU l-xf;V-2, 3,4, 5-f b ? ^ f ^ ^> i' ^ 
1-^ V7°nif;v-2,3,4,5- , r >7^-f-;Vv^n^>^ v^x^;v^ N 1- 

y ;v7f ^-2, 3, 4, 5-f h 7 ^ f ^ v ^ n ^ > ^ y xx;vi, l-b y ;rff- ;V 
v V ;v-2, 3,4,5-f >7^W^n^/^ yx^jUffit L < tt&o 
[0 0 17] 

X^tr^^^yKSttt^ .xh^v*. ^^'>* 

, n-7*^v^ ^V7"b^vi> sec--7-h^v*> tert-7* h * t^m 
TOT^n^v*. y^S^^m, 2,6-y-tert-7'f;V7x^yi, 2,6-v-f 
7 7'nl;>7x;^yl^ 2,6-y^t^yf ^7xy^yi, 2-tert-7*f ^-6- 
/fV7 , nt:>7x7^yi, 2-tert-7f JV-e-^^^f -H'?^ ^Pv^ 2-^f 
V 7"o tf ;W6-* * ^ > f ^ "7 i / ^ if O 7 V * * v v *LT* 

^>±v^ 2, 6-v-tert-7*f )Vy x. J * l/Hkim* Lv* c 

[0 0 18] 

^-tert-^b^^^^li^f *7~h*^ ft7x^yi, 2,6-v-tert 
-7*f-;Vft7x7^yi, 2,6-^7^^^7x7^^ 



, 5-f h 7 



*Jjl cx i_>f V 7n e;V-2, 3, 4, 5-f b7^f 
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^>^;i/^-^--7^y^ ->S> 2-tert-7f- ;v-6-^f V ^nt>ft7x/^ v*. 
2-tert-7* ^ ;V-6-^- t^t^>f^7x7^vi, MV/nif ;v-6-^ * * * 

;v-?-*9- hgov^TftTfc <fcv^ 2,4,6-b 1 ; >f v7neW7xy^ri/i 
[0 0 19] 

xawrtrs Fituii> v^t-^ts Ki,.^xf;v7^ k*. vMv 

^t>7 5 ¥<nm&]feT * KS. 7x-JVT^ K2k 2, 6-^-tert-^ 

;V7x-;V7 5 H3fc. 2,6-^77*0^7x^7^ K*. 2, 
;V7x-;V7 5 K*. 2-tert-7^-;W6-^f v7nt:>7x-;V7^ K^> 2-tert 
. 7 'f;v.6-^t^>f^7x^;v7 5 2-^77nt?;v-64t^>f^7 
x^7 5 K*. 2,4,6-tert-7^V7x-;V7 3 K^^7'J-;V75 Kg 
<7)V>-ftt-e^ X^fiK 2,4,6-tert-7f-;V7i-;vr < FW^L^o 
[0 0 2 0] 

fit* & i v»*», 3 7fJSWt U^o 

[0 0 2 1] 

xf>m^irRmwa^h20(DRi\^m^^mt lti±, mz-&. 

, n-7ne^S, ^fvrn^i, n-7^;v*> <7W*^ sec- 

[0022] 
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[0 0 2 3] 

* o*tt*>ffrfrW -e* tt if # k * tt-r , nwt^tx <^-r ti 

[0 0 2 4] 

[0 0 2 5]. 

>f 7 ij i^a, tfx-r b 7^f ;i/v;v^;v>^ n^y^jc— ;vtT^T h 

7t:Kn77yf7'J7A> y.\$\£*T h 9 * > V * f^v'i 

? v?j.n;Vr- >7t KH7 7>tv'J >7A&^i^f <btU 5^(11) t?^fc>£*i.& 

^^.«7A if* (^>^W^n^^yxx^) t^'J') 

[0 0 2 6] 

LTffivubfr&T;^ S^Vryt LXl*^ #!)xJ£, t«7A'5x9A 

T/i/Sv^^fcfflv** _hfE5£Ki3v>T. RMi£t*»i ~io*> 
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^ttrv^r^iv^ ntt*fr***U »4L<»5a±, * Off * L< ttlOJSLt 
-Cfc&o R'fcLTtt. >f*^k ^nifA^k -fy-WvSfc^ 

10 0 2 7] 

j&x~£z>4* ^mt^m* ¥*mifz> zt&x^Zo matter t trii 

. tflx.tir. tb7 (7x^;v) tftV-K rf7^ (*/7^D7x-;v) 

aKV-K f >7^X (y'7;VtP7i-iV) K ff?^ ( HJ> 7 ^ 

(^>^7^n7x-;v) **WK fh7^x (tf77;vtn^f 
;V 7x -;l/) #V-K ( b V K ^ > 9 (*'>i^) 

^n7x-;v) , K h V T*>^ K9>f K-7,8-v#;w<? 

[0 0 2 8] 

tbfiE^F 2003-3060883 
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- ;v # ;i/ * A # -f - * > & t^Httt* ^ A # :* > £^-f& £ t tfX 

b'Jfi7x^V/!>;v^^A*ftV(7)^i:ttl^ b'J (^^^ 
7i -;H b 1 ; (^^;V7x-^) #;v*--?A#if- 

a b y/f-zi'T:'*-* a >'J(n-7'f;V')7> ; e- 

^A# N,N-2,4,6-^^^^f^7^^7A*ft>^mN-^7;V 

7x-)V) A #?-*>&^<7> b V TV~)l'*X*~ r >&*^*>Z^ 

[0 0 2 9] 

jjei'-b, fj7x^;v^^fl-7^ (fi«77;vtn7x-;v 

) **V-b> N,N-^W-'J-fAf>5^ (/<y^7^tn7x-;i/) 

^V-K i.r-^Wxn-b-^Af (^/^7^n7x^ 

) ^w-b^w^tLv^ -r^-y^b^^^Tfflv^r^ i <. 2MJJi£ 

tl^^ie|:^;v^^mt LT> 6(0^5)3. Al(C 6 F5)3&^£ffiv*;z>C: 
[0 0 3 0] 
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12 0 0 2- 1 8 7 9 5 7 A : * 2 / 



Wteti, t+Wf-VJ** -ff-Wf-Z^ 7x-*'JffA, 
*cWiSo *»Wofltt!MIEfc urtt, r/i'S-^-Mfc^ 

h !H VT'f^T^^x^AtyM VWT^^vA^^ 

[0 0 3 1] 
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tL^,T;v5^^A^^e;i/») &i : i~i : 10000. ftt L < m : io~i : 1000, 
ZbKfttL<i* 1 : 50~i : soomm^-f&zttfTZ&o Zfz, fofr (a) t 
i&fric) t<DW,&m& (^e^Jt) (i> mz-tf, i : i~i : 10000, ftt t < f*i : 10 
~i : iooo> zbKftt L < i±i : 50~i : 500flJKT^^ o 

LTimXii2®^±07K^br;v^;v#S<b^> t;i^v^M^ 

o-fifcoj^fcoie^tJ^ i*> l : o.ooi~i : 1000, £?$L< 

{ii : o.02~i : 500, $ h\m % l < m : o.05~i : 200*are&&o 

[0 0 3 2] 

fr&v^ flj&tf, i,3-y*v^>, v^v>, i,3-^>* v^>\ 2-^^;v 
-1,3- T^vJiy, 2,3-v^^-;v-7^> ? ^>', 2-^^;v^>^ v^>> 4-^-^^ 

[0 0 3 3] 

M^^;V*(mmol)7&n00m±> (i3000J^±, S <b L < (i5000&± 

[0 0 3 4] 
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*l£v> 0 fijx.{?, ~??y, v^fkfnjiflm^fbTK 
^.y^y t V7r/« ; wv^>^o^#2£R4b7jc5f ; ftft**- 

^nn^iVA, G^bl^ >'j^n;vxf i/^ /-?-^ u;vji-f- 
[0 0 3 5] 

(i-5o~8o c c?>$sfg-e&&o s^utr*^ mz-ififr-ummmmx&t). utv 

h frffi-f ^CWi^o #§PJ! <7)fi^#<^ 5 * n flfcS k: £ tt & 
iI1frt±80.0mol% &Jfe*«K #4 L<t±90.0mol% 
<(i95.0mol%J^±> t<«±98.5nollUa±-C**o iWSjfrl 1 *^ HOT 

-507^ jifJK ttl55?-45^ $ & fcfcFt L < &2(OT~4(OT, #tc#* L < li 

*)fc, ^i^t:ittl±, Mw/Mn^2.50J^T> 
U<i±2.20JSLT, $?)i:»it<tt2.00JaT"C*io *»^Ot^li> iSSV»f», 
(«k*S6tt«s) ffltfWttW) 

o 

[0 0 3 6] 
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it & & »arr & *s v> r . -K^M^Mr^ * & o 

[0 0 3 7] 

^IPJOS-a-^^ * n#i£^:mt& v^#3t<7)#^"Sfi. fi^^iH NMR& 
[0 0 3 8] 

h<D%mm\m^^ t><D^\*%^o mmm^^'v -xt^x®*? vffife 

(i. lHmiS.ttflScNM^i^^^tL^Vf-^tlHNMR: <* 4.8-5.0 (1,2-^- 
)V3-~v 1><7>=CH 2 K 5.2-5.8 (l,4-^.~y > <7>-CH=t 1,2-fcT v \ <£>-CH= 

), 13c NMR: 5 27.4 (l,4-yX^7 bK 32.7 (l,4-f7>^--)' b)> 127 
.7-131.8 (l,4-^~*bK 113.8-114.8^143.3-144.7 (l,2-tf-;V^r.«y h)] 
O^Jfc^^^ffiL^o m*¥*^^T-S (Mw) > mmfr^ (Mn) . ^ 

^47» (Mw/Mn) li, GPCiC J: i) tfV 7s*f-VVkW$m f & t Ufflv^f:, 
[0 0 3 9] 

mmm 1 ] 

fg«. *WC L # 9 * T > K ex t y ? * ^fr 4 v ^ n if )V is ? n ^ v *? 
;VT>7tKD77 V V A [(C5Me4iPr)2Sm(THF)] (iPr: H V ~?u M 

;VS ;1HF:f h7tKD77 ^Sfife^O ^O.Olmmolft^ b JW^v 5ml 
■frfco ^•CPJ^yyWJV^^ (Tibal) &lmmoU yM7 7*f^7;V 
^^A^/f K (Dibal-H) £0.05mmoU £ h HMMA0 (SCV— • 77^f > 

^■At±J:-OjR3l5**t* h;v^>orv#ttr;v^ *Al/Sm=lOO%5fcJfc*:* 

SO ftft U if 9 * T > 7* K JfaWtm U;y^A^t> i20g 
\,%-'79V3-V (1,3-BD) 30g&tt&^ $ fc±BBO*^*Mft**tt&^ 

50°c-eiB#F B m^$^ o m^m. bht C2,6-ex (t--/^) -4-^;v7 

/»<7>«> JfcWfl^** t>^St« (Mw/Mn) fcJ^VXM- 
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|&#* ("=e^%) **l^1- 0 
[0 0 4 0] 

j»Ji^|&Ojft^**l ^-t-*^JfcJcSEMU ->^n^*-9->200gfcl,3-r 

l tc^-to 
[Itffcfl 3 ] 

»«aajaiijo«js**i c^t ; t^t:llt> ^n^^Mj-^iegfci.a-r 
*? *jx.yteg*m^z>\>xm$, %mmi tmm^^^^f^-^o *s**^ 

1 KTF-to 

[0 0 4 1] 
[HJSM4] 

JW«biaja*OJftlR**l ^i-*n/JttUElEU *>*n^3HJ-V320g*: 1,3-7 

^^v80g*fflv^m^»±, njfe^ii tra^o^-em#*ffo^o *s**^ 

l K^-To 
[Hffi«5] 

7v>^-7 i ;^A[(C 5 Me4'IlS)2SmCraF)] (IMS *. b V * Tfr v U A/*) *«ffl t 

. j»«jffija!»oa^**i ^-r^^Jt^M, ->^n^-9->360gti.3-^ 
v^vQOg^fflv^m^-ji, ^dfe®! i fcraflio^ffi-c^-friff ofco is*** i 

[0 0 4 2] 

$&^&«>aja**i K^i-^e/i'jfcfcgEEU ->*n^4MJ->4gfci,3-:/* 

DttfcW 2 ] 

M»»WM**1 fcjF-t^JfcfcgsHU 5/*n^*«9->4gfcl,3-7* 
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[0 0 4 3] 
[JtWJ3] 

|W|EajSWoJ^**l JC^-r^e/wJfc^SEHU '>^n^^>40gfci,3-/ 
1 ic^rfo 

ftM»^&<0&Jfc£aEl K^t^Wfc«HU v*n^*-9->120g£:l,3-y 

1 t-^-f o 
[0 0 4 4] 

KT^t^^it^WML, ><?u^**r^l60gt 1,3-7 

1 l~^1"o 

[0 0 4 5] 
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1 


2 


3 


4 


5 


i 


2 : 


3 


4 


5 


1,3BD/Sm 
(g/mmol) 1 


3000 


5000 


5400 


8000 


9000 


100 


100 


1000 


3000 


4000 


Tibal © Al/Sm 


100 


200 


200 


400 


500 








200 


400 


DibalH © Al/Sm 
(^E/l/Jt) * 3 


5 


5 


25 


15 


30 






15 






MMA0-3A © Al/Sm 


100 


100 


125 


100 


100 


200 


200 


200 


100 


100 


(ffi«%) 


78 


66 


83 


78 


97 


100 


100 


45 


90 


83 


(X 10000) 


28.7 


28.8 


29.5 


32.3 


28.4 


67.0 


41.9 


20.0 


31.0 


16.9 


(Mw/Mn) 


1.95 


1.72 


1.81 


1.96 


1.94 


1.99 


1.89 


1.77 


2.81 


2.82 


l,4-*fr£ 


98.5 


98.7 


99.1 


99.1 


99.0 


98.9 


98.4 


98.3 


98.3 


98.2 



*1 1,3-BD M/tfV 0 Afgfl^kfi 
*2 Tibal ^;i/S/-^vU^A|g^;i/a 
*3 DibalH ^E^M/i^V U tf A^&^l/g 

*4 MMAO-3AKl^nST;i/5=^A^jl^;i/S/-y-7'; £Atgfl;£^g;ftS1}-Vi) i>A 



[0 0 4 6] 
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[**%] 

A)#±^i#Ji^tJ<7)^^n^>Mtl#> (b) r;i^y*^>\ (c) J999 
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